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(54) [Title of invention] 

Train control device 

(57) [Abstract] 

[Problem to be solved] 

To provide a train control device which can control a train 
by transmitting a large quantity of data to the onboard 
side from the ground* side by wireless. 

[Means of solving the problem] 

Onboard devices 2a, 2b and 2c have an onboard wireless 
station to transmit an updating request for data recorded 
on an onboard database when a train arrives at a station. 
Ground devices la, lb and lc have a ground wireless station 
to receive the updating request transmitted from the 
onboard wireless station and a ground processor to transmit 
updating data to the onboard wireless station from the 
ground wireless station by preparing the updating data on 
the basis of the updating request. The onboard devices 2a, 
2b and 2c also have an onboard processor to update the data 
recorded on the onboard database on the basis of the 
updating data received by the onboard wireless station. 
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[Scope of patent* claims] 
[Claim 1] 

A train control device characterised in that in a train 
control device which transmits data using wireless between 
an onboard device carried on the train and a ground device 
installed in the ground and controls said train, when the 
train having a transmission source has arrived at a 
station, said ground device transmits data to the onboard 
device of the train having said transmission source. 

[Claim 2] 

The train control device wherein in a train control device 
which transmits data using wireless between an onboard 
device having an onboard database used to record data to 
control said train and is carried on the train and a ground 
device installed on the ground side, and which controls 
said train, there is provided 

an onboard wireless station which is installed in said 
onboard device and transmits an updating request for data 
recorded in said onboard database when said train has 
arrived at a station, and 

a ground wireless station which is installed in said ground 
device and receives the updating request transmitted from 
said onboard wireless station, and 

a ground processor which is installed in said ground device 
and which prepares updating data on the basis of the 
updating request received by said ground wireless station 
and transmits said updating data from said ground wireless 
station to said onboard wireless station and 

an onboard processor which is installed in said onboard 
device and updates data recorded in said onboard database 
on the basis of updating data received by said onboard 
wireless station. 



[Claim 3] 



The train control device wherein in a train control device 
which transmits data using wireless between an onboard 
device having an onboard database used to record data to 
control said train and is carried on the train and a ground 
device installed on the ground side, and which controls 
said train, there is provided 

a ground processor which is installed in said ground 
device, which prepares updating data from data to control 
said train and which determines whether the train having 
the transmission source is capable of receiving said 
updating data on the basis of the track situation of said 
train and the path assigned to said train, and 
a ground wireless station which is installed in said ground 
device and transmits said updating data when said ground 
processor has determined whether the train having the 
transmission source .is capable of receiving said updating 
data, and 

an onboard wireless station which is installed in said 
onboard device and receives said updating data transmitted 
from said ground device, and 

an onboard processor which is installed in said onboard 
device and updates the data recorded in said onboard 
database on the basis of updating data received by said 
onboard wireless station. 

[Claim 4] 

The train control device characterised in that in a train 
control device which transmits data using wireless between 
an onboard device having an onboard database used to record 
data to control said train and is carried on the train and 
a ground device installed on the ground side, and which 
controls said train, there is provided 

a ground processor which is installed in said ground device 
and prepares updating data from data to control said train, 
and 

a ground wireless station which is installed in said ground 
device and transmits a preliminary announcement of an 
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updating data transmission when said ground processor has 
prepared said updating data for the train having the 
transmission source , and 

an onboard wireless station which is installed in said 
onboard device and receives said initial announcement of an 
updating data transmission transmitted from said ground 
wireless station, and 

there is provided an onboard processor which is installed 
in said onboard device and transmits an updating request 
for said updating data from said onboard wireless station 
to. said ground wireless station when said onboard wireless 
station has received said preliminary announcement of an 
updating data transmission and said train is capable of 
receiving said updating data, and 

said ground processor transmits said updating data to said 
onboard wireless station via said ground wireless station 
when said ground wireless station has transmitted said 
updating request and said onboard processor updates the 
data recorded in said onboard database on the basis of the 
updating data received by said onboard wireless station. 

[Claim 5] 

The train control device characterised in that in a train 
control device which transmits data using wireless between 
an onboard device having an onboard database used to record 
data to control said train and is carried on the train and 
a ground device installed on the ground side and which 
controls said train, there is provided 

a ground processor which is installed in said ground device 
and which prepares updating data and creates the urgency of 
this updating data from data to control said train, and 
a ground wireless station which is installed in said ground 
device and transmits said urgency when said ground 
processor has prepared said updating data, and 
an onboard wireless station which is installed in said 
onboard device and receives said urgency transmitted from 
said ground wireless station, and 
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an onboard processor which is installed in said onboard 
device and transmits the updating request for said updating 
data from said onboard wireless station to said ground 
wireless station when said urgency received by said onboard 
wireless station exceeds the urgency of the processing 
which is operating in said onboard device and 
said onboard processor transmits said updating data to said 
onboard wireless station via said ground wireless station 
when said ground wireless station has transmitted said 
updating request and said onboard processor updates the 
data recorded in said onboard data base on the basis of the 
updating data received by said onboard wireless device . 

[Claim 6] 

The train control device characterised in that in a train 
control device which transmits data using wireless between 
an onboard device having an onboard database used to record 
data to control said train and is carried on the train and 
a ground device installed on the ground side, and which 
controls said train, there is provided 

an onboard wireless station which is installed in said 
onboard device and transmits the updating request for the 
data recorded in said onboard database and the number of 
data updates, and 

a ground wireless station which is installed in said ground 
device and receives the updating request and the number of 
data updates from said onboard wireless station, and 
a ground processor which is installed in said ground device 
and transmits said updating data from said ground wireless 
station to said onboard wireless station when there is the 
newest updating data on the basis of the number of data 
updates received by said ground wireless device, and 
which has an onboard control device which is installed in 
said onboard device and updates the data recorded in said 
onboard database on the basis of the updating data received 
by said onboard wireless station. 
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[Detailed description of the invention] 
[0001] 

[Field of the invention] 

The invention relates to a train control device which 
transmits data between onboard and ground by wireless and 
controls the train . 

[0002] 

[Prior art] 

In train control devices where data are transmitted between 
onboard and ground using wireless, when data are 
transmitted from the ground side to the onboard side and 
said onboard side data is updated, the receiving process in 
the onboard and ground- side processing equipment will 
control the computation time of the other processing. Thus, 
the present situation is that only the minimum information 
required to control the train can be transmitted from the 
ground side to the onboard side. 

[0003] 

[Problem to the solved by the invention] 

As mentioned above, the data transmission between ground 
and onboard only involves the necessary minimum amount of 
information such that this has no influence on other 
processes carried out onboard and it is thus a problem to 
transmit a large quantity of data by wireless to onboard 
the vehicle, such as various service information and 
schedule data recorded by the ground device in order to 
improve passenger service and crew exchange. The object of 
the present invention is thus to propose a train control 
device which can transmit a large amount of data from the 
ground side to the. onboard side by wireless and thus 
control the train. 
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[0004] 

[Means for solving the problem] 

In order to achieve this object, the invention according to 
claim 1 is characterised in that in a train control device 
which transmits data using wireless between an onboard 
device carried on the train and a ground device installed 
in the ground and, which controls said train, when the 
train having a transmission source has arrived at a 
station, said ground device transmits data to the onboard 
device of the train having said transmission source, 

[0005] 

The invention according to claim 2 is characterised in that 
in a train control device which transmits data using 
wireless between an onboard device having an onboard 
database used to record data to control said train and is 
carried on the train and a ground device installed on the 
ground side, and which controls said train, there is 
provided an onboard wireless station which is installed in 
said onboard device and transmits an updating request for 
data recorded in said onboard database when said train has 
arrived at a station, a ground wireless station which is 
installed in said ground device and receives the updating 
request transmitted from said onboard wireless station, and 
a ground processor which is installed in said ground device 
and which prepares updating data on the basis of the 
updating request received by said ground wireless station 
and transmits said updating data from said ground wireless 
station to said onboard wireless station and an onboard 
processor which is installed in said onboard device and 
updates data recorded in said onboard database on the basis 
of updating data received by said onboard wireless station. 
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The invention according to claim 3 is characterised in that 
in a train control device which transmits data using 
wireless between an onboard device having an onboard 
database used to record data to control said train and is 
carried on the train and a ground device installed on the 
ground side, and which controls said train, there is 
provided a ground processor which is installed in said 
ground device, which prepares updating data from data to 
control said train and which determines whether the train 
of the transmission source is capable of receiving said 
updating data on the basis of the track situation of said 
train and the path assigned to said train, and a ground 
wireless station which is installed in said ground device 
and transmits said updating data when said ground processor 
has determined whether the train having the transmission 
source is capable of receiving said updating data, and an 
onboard wireless station which is installed in said onboard 
device and receives said updating data transmitted from 
said ground device, and an onboard processor which is 
installed in said onboard device and updates the data 
recorded in said onboard database on the basis of updating 
data received by said onboard wireless station. 

[0007] 

The invention according to claim 4 is characterised in that 
in a train control device which transmits data using 
wireless between an onboard device having an onboard 
database used to record data to control said train and is 
carried on the train and a ground device installed on the 
ground side, and which controls said train, there is 
provided a ground processor which is installed in said 
ground device and prepares updating data from data to 
control said train, and a ground wireless station which is 
installed in said ground device and transmits a preliminary 
announcement of an updating data transmission when said 
ground processor has prepared said updating data for the 
train having the transmission source, and an onboard 
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wireless station* which is installed in said onboard device 
and receives said initial announcement of an updating data 
transmission transmitted from said ground wireless station, 
and there is provided an onboard processor which is 
installed in said onboard device and transmits an updating 
request for said updating data from said onboard wireless 
station to said ground wireless station when said onboard 
wireless station has received said preliminary announcement 
of an updating data transmission and said train is capable 
of receiving said updating data, and is characterised in 
that said ground processor transmits said updating data to 
said onboard wireless station via said ground wireless 
station when said ground wireless station has transmitted 
said updating request and said onboard processor updates 
the data recorded in said onboard database on the basis of 
the updating data received by said onboard wireless 
station. 

[0008] 

The invention according to claim 5 is characterised in that 
in a train control device which transmits data using 
wireless between an onboard device having an onboard 
database used to record data to control said train and is 
carried on the train and a ground device installed on the 
ground side, and which controls said train, there is 
provided a ground processor which is installed in said 
ground device and which prepares updating data and creates 
the urgency of this updating data from data to control said 
train, and a ground wireless station which is installed in 
said ground device and transmits said urgency when said 
ground processor has prepared said updating data, and an 
onboard wireless station which is installed in said onboard 
device and receives said urgency transmitted from said 
ground wireless station, and an onboard processor which is 
installed in said onboard device and transmits the updating 
request for said updating data from said onboard wireless 
station to said ground wireless station when said urgency 
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received by said onboard wireless station exceeds the 
urgency of the processing which is operating in said 
onboard device and said onboard processor transmits said 
updating data to said onboard wireless station via said 
ground wireless station when said ground wireless station 
has transmitted said updating request and said onboard 
processor updates the data recorded in said onboard data 
base on the basis of the updating data received by said 
onboard wireless device. 

[0009] 

The invention according to claim 6 is characterised in that 
in a train control device which transmits data using 
wireless between an onboard device having an onboard 
database used to record data to control said train and ' is 
carried on the train and a ground device installed on the 
ground side, and which controls said train, there is 
provided an onboard wireless station which is installed in 
said onboard device and transmits the updating request for 
the data recorded in said onboard database and the number 
of data updates, and a ground wireless station which is 
installed in said ground device and receives the updating 
request and the number of data updates from said onboard 
wireless station, and a ground processor which is installed 
in said ground device and transmits said updating data from 
said ground wireless station to said onboard wireless 
station when there is the newest updating data on the basis 
of the number of data updates received by said ground 
wireless device, and which has an onboard control device 
which is installed in said onboard device and updates the 
data recorded in said onboard database on the basis of the 
updating data received by said onboard wireless station. 

[0010) 

[Embodiment of the invention] 
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Embodiments of the invention are explained below with 
reference to the drawings. Figure 1 is a diagram showing 
the complete structure of the train control device 
according to the invention. Here la-lc denotes the ground 
equipment installed on the ground side, 2a-2c denotes the 
onboard equipment carried on the train T, 3 denotes the 
ground LAN which interconnects the ground equipment la-lc. 
Each train T is controlled by exchanging information by 
wireless between the ground equipment la-lc and the onboard 
equipment 2a-2c. 

[0011] 

Figure 2 is a schematic diagram of the ground equipment lb 
shown in Fig. 1. Although the ground equipment la and lc is 
not discussed in detail, these have the same structure as 
ground equipment lb. The ground equipment lb consists of 
the ground processor 11, the ground wireless station 12, 
the ground data base 13, the memory section 14 and the 
input /output section 15. The section to be controlled is 
assigned to the ground radio station 12 and the track 
situation of the adjacent area is input via the ground LAN 
from the adjacent ground equipment la, lc. The ground 
equipment lb receives input of operating information 
relating to on-site equipment from the on-site equipment 
control section 4, on-site equipment control information is 
output and controls said on-site equipment not shown in the 
diagram, and input of trouble information is received from 
the trouble detection device 5 located near the track. 

[0012] 

The ground processor 11 calculates the track situation of 
the train on the basis of information on the train location 
and speed received by the ground wireless station 12 by 
wireless from the onboard equipment 2a-2c of each train T 
and on the basis of information input via the ground LAN 3 
from the adjacent grpund equipment la, lc, and records this 
in the memory section 14. On the basis of the track 
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situation of the train and information from the on-site 
equipment control section 4, the trouble detection 
equipment 5 and information from the ground database 13 
recorded beforehand, the ground processor 11 assigns a path 
to each train T and controls the on-site equipment via the 
on-site equipment control section 4. The stopping target 
position information is calculated and is transmitted to 
the onboard equipment 2a-2c via the ground wireless station 
12 . 

[0013] 

The ground wireless station 12 receives data transmitted 
from the onboard equipment 2a- 2c, and transmits data 
calculated by the ground processor 11 and recorded in the 
memory section 14 to the onboard equipment 2a-2c. Various 
service data for crew exchange and passenger service in 
addition to track information, carriage information and 
schedule information required to control the train are 
recorded beforehand in the ground database 13. 

[0014] 

The memory section 14 records data used for train control 
and for example, records the track situation of the train, 
the operating situation of the on-site equipment, the path 
assignment situation etc. Moreover, data such as that 
during the preparation of messages transmitted to the 
onboard equipment 2a-2c is also recorded temporarily. 

[0015] 

In addition to receiving the input of instructions from a 
command member, the input /output section 15 outputs 
information required by a command member. Figure 3 shows a 
block diagram of the onboard equipment 2a-2c shown in Fig. 
1. The on-board equipment 2a-2c consists of the onboard 
processor 21, the onboard wireless station 22, the onboard 
database 23, the memory section 24 and the input/output 
device 25. 
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[0016] 

The onboard processor 21 transmits information on the train 
location and speed obtained via the train location and 
speed detection section 6 to the ground equipment la-lc via 
the onboard wireless station 22. Moreover, on the basis of 
the stopping target position information transmitted from 
the ground equipment la- lb, the speed of the train is 
controlled via the train speed control section 7 . 

[0017] 

The onboard wireless station 22 receives the data 
transmitted from the ground equipment la-lc and transmits 
data recorded in the memory section. 24 and information 
obtained by the onboard processor 21 to the ground wireless 
station 12 of the ground equipment la-lc - In addition to 
track information, carriage information, speed control 
patterns required to control the train, various service 
data for crew exchange and passenger service is also 
recorded beforehand in the onboard data base 23. 

[0018] 

The memory section 24 records data used to control the 
train and records information on train location and speed 
and stopping target position. In addition, data such as 
that during preparation of messages transmitted to the 
ground equipment la-lc is also temporarily recorded. 

[0019] 

In addition to receiving input of instructions from the 
crew, the input/output section 25 outputs information 
required by the crew. A first embodiment of the invention 
is then explained with reference to Fig. 4. The ground 
processor 11 of the ground equipment la-lc reads out 
required data from the ground database 13 to the memory 
section 14 and prepares updating data DATA for transmission 
to the onboard equipment 2a- 2c (SI) . Next, when it is 
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confirmed that the train having the transmission source has 
arrived at the station from the track situation of the 
train recorded in the memory section 14 (S2, S3), updating 
data DATA is transmitted to the onboard wireless station 22 
via the ground wireless station 12 (S4) . 

[0020] 

The onboard processor 21 of the onboard equipment 2a-2c 
records the updating data DATA received from the ground 
equipment la- lb in the memory section 24 and updates the 
onboard database 23 (S5, S6) . Consequently, since the 
updating data is transmitted when a train arrives at the 
station, train control is not influenced and a large amount 
of data can be transmitted. 

[0021] 

A second embodiment of the invention is then explained with 
reference to Fig, 5. When the train arrives at the station, 
the onboard processor 21 of the onboard equipment 2a- 2c 
prepares an updating data transmission request message REQ 
(S10) and transmits this to the ground wireless station 12 
via the onboard wireless station 22 (Sll) . 

[0022] 

When the ground processor 11 of the ground equipment la-lc 
receives the updating data transmission request message REQ 
from the onboard equipment 2a-2c (S12) , the data required 
are read out from the ground database 13 to the memory 
section 14 and updating data DATA is prepared for 
transmission to the onboard equipment 2a- 2c of said train 
(S13) . The updating data DATA are transmitted to the 
onboard wireless station 22 via the ground wireless station 
12 (S14) . 

[0023] 

The onboard processor 21 of the onboard equipment 2a-2c 
records the updating data DATA received from the ground 
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equipment la-lc in the memory section 24 and updates the 
onboard database 23 (S15, S16) . Consequently, since the 
updating data is transmitted when a train arrives at the 
station, train control is not influenced and a large amount 
of data can be transmitted. 

[0024] 

A third embodiment of the invention is then explained with 
reference to Fig- 6. The ground processor 11 of the ground 
equipment la-lc reads out the required data from the ground 
database 13 to the memory section 14 and prepares updating 
data DATA for transmission to the onboard equipment 2a-2c 
(S21) . Next, the conditions under which said train is 
capable of receiving updating data are determined (S22) on 
the basis of the path situation assigned to the train and 
trouble information obtained from the trouble detection 
section 4 such as the relative speed, the distance from the 
preceding train and the running situation of the train 
having the transmission source obtained from the track 
situation of the train recorded in the memory section 14, 
and when these conditions are satisfied, updating data DATA 
is transmitted to the onboard wireless station 22 via the 
ground wireless station 12 (S24) . When these conditions are 
not satisfied, the situation of the relevant train is 
checked periodically and when the conditions for being able 
to receive are satisfied, updating data DATA is transmitted 
to the onboard wireless station 22 via the ground wireless 
station 12. 

[0025] 

The onboard processor 21 of the onboard equipment 2a-2c 
records the updating data DATA received from the ground 
equipment la-lc in the memory section 24 and updates the 
onboard database 23 (S25, S26) . As a result, since updating 
data are transmitted under conditions where the train is 
capable of receiving such as when there is no change in the 
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stopping target- position, control of the train is not 
influenced and a large amount of data can be transmitted. 

[0026] 

A fourth embodiment of the invention is then explained with 
reference to Fig. 7. The ground processor 11 of the ground 
equipment la-lc reads out the data required from the ground 
database 13 to the memory section 14 and prepares updating 
data DATA and an updating data transmission preliminary 
announcement message CALL for transmission to the onboard 
equipment 2a-2c (S31, S32) . Then the updating data 
transmission preliminary announcement message CALL is first 
transmitted to the onboard wireless station 22 via the 
ground wireless station 12 (S33), 

[0027] 

When the onboard processor 21 of the onboard equipment 2a- 
2c receives the updating data transmission preliminary 
announcement message CALL from the ground equipment la-lc 

(S34) , it determines the condition for being ready to 
receive updating data on the basis of the distance to the 
stopping target position (S35) and when this condition is 
satisfied, it prepares a ready-to-receive message ACC and 
transmits this to the ground wireless station 12 via the 
onboard wireless station 22 (S37, S38) . When the condition 
is not satisfied, it prepares an unable-to-receive message 
REJ and in addition to transmitting this to the ground 
wireless station 12 via the onboard wireless station 22 

(S39, S40) , it periodically checks the condition of the 
train and when the ready-to receive condition is satisfied 

(S41, S42) , an updating data transmission request message 
REQ is prepared and transmitted to the ground wireless 
station 12 via the onboard wireless station (S37, S38) . 

[0028] 

When the ground processor 11 of the ground equipment la-lc 
receives the ready-to-receive message ACC from the onboard 
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equipment 2a-2c (S45) , the updating data DATA are 
transmitted to the onboard wireless station 22 via the 
ground wireless station 12 (S46) and if the unable-to- 
receive message REJ is received from the onboard equipment 
2a-2c (S43) , the onboard data updating process is 
terminated (S44) . As in the second embodiment shown in Pig. 
5, the updating data transmission request message REQ is 
received from the onboard equipment 2a-2c (S45) and the 
updating data DATA may be transmitted to the onboard 
wireless station 22 via the ground wireless station 12. 

[0029] 

The onboard processor 21 of the onboard equipment 2a -2c 
records the updating data DATA received from the ground 
equipment la-lc in the memory section 24 and updates the 
onboard database (S47, S48) . As a result, since updating 
data are transmitted under conditions where the train is 
capable of receiving such as when there is no change in the 
stopping target position, control of the train is not 
influenced and a large amount of data can be transmitted. 

[0030] 

A fifth embodiment of the invention is explained with 
reference to Fig. 8. This embodiment of the invention 
specifies the urgency in the processing carried out in the 
ground processor 11 and the onboard processor 21 and is a 
system which can manage the operating sequence of the 
processes . 

[0031] 

If a command member orders the preparation and transmission 
of updating data DATA from the input/output section 15 of 
the ground equipment la-lc, the ground processor 11 reads 
the data required from the ground database 13 into the 
memory section 14 and prepares an updating data 
transmission preliminary announcement message CALL to which 
is attached an urgency Pd specified by the command member 
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and the updating- data DATA for transmission to the onboard 
equipment 2 (S51, S52) . The updating data transmission 
preliminary announcement message CALL is then transmitted 
to the onboard wireless station 22 via the ground wireless 
station 12 . 

[0032] 

When the onboard processor 21 of the onboard equipment 2a- 
2c receives the updating data transmission preliminary- 
announcement message CALL from the ground equipment la-lc 
(S54) , it will investigate the urgency Pc of the processing 
being carried out by the onboard processor 21 (S55) . When 
the urgency Pc is the same as or less than the urgency Pd 
attached to the message, a ready-to-receive message ACC is 
prepared and transmitted to the ground wireless station 12 
via the onboard wireless station 22 (S57, S58) . When the 
urgency Pc is higher than the urgency Pd attached to the 
message, an unable- to- receive message RE J is prepared and 
transmitted to the ground wireless station 12 via the 
onboard wireless station 22 (S59, S60) . Furthermore, the 
condition of the • onboard processor 21 is checked 
periodically and when the urgency Pc of the processing 
being carried out has become the same as or lower than the 
urgency Pd attached to the message (S61, S62) , an updating 
data transmission request message REQ is prepared and 
transmitted to the ground wireless station 12 via the 
onboard wireless station 22 (S57, S58) . 

[0033] 

When the ground processor 11 of the ground equipment la-lc 
receives the ready-to-receive message ACC from the onboard 
equipment 2a-2c (S65) , it transmits updating data DATA 
(S66) to the onboard wireless station 22 via the ground 
wireless station 12 (S66) and when an unable- to-receive 
message REJ is received from the onboard equipment 2a -2c 

(563) , the onboard data updating process is terminated 

(564) . As in the second embodiment shown in Fig. 5 # as an 
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updating data transmission request message REQ is received 
from the onboard equipment 2a-2c (S65), updating data DATA 
may be transmitted to the onboard wireless station 22 via 
the ground wireless station 12. 

[0034] 

The onboard processor 21 of the onboard equipment 2a-2b 
records the updating data DATA received from the ground 
equipment la-lc in the memory section 24 and updates the 
onboard database 23 (S67, S68) . As a result, since updating 
data is transmitted under conditions where low-urgency 
processing is carried out in the onboard equipment, control 
of the train is not influenced and a large quantity of data 
can be transmitted, 

[0035] 

A sixth embodiment ■ of the invention is explained with 
reference to Fig. 9. The onboard processor 21 of the 
onboard equipment 2a-2c prepares an updating data 
transmission request message REQ to which is attached the 
version number Vc of the current data and transmits this to 
the ground equipment la-lc (S71, S72) . 

[0036] 

The ground processor 11 of the ground equipment la-lc 
compares the version number Vc attached to the updating 
data transmission request message REQ received from the 
onboard equipment 2a- 2c with the latest version number Vn 
recorded in the ground database 13 (S73-S75) . If the 
version number Vc received is older, updating data DATA is 
prepared and transmitted to the onboard equipment 2 (S76, 
S77) . If the version number Vc received is the same, an 
updating unnecessary message ABORT is prepared and 
transmitted to the onboard equipment 2 (S78, S79) and if 
the version number Vc received is newer, an updating 
unnecessary message ABORT is prepared and transmitted to 
the onboard equipment 2 and at the same time an error 
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message is output to the input/output section 15 of the 
ground equipment 1 (S78-S81) . 

[0037] 

The onboard processor 21 of the onboard equipment 2a-2c 
records the updating data DATA received from the ground 
equipment la-lc in the memory section 24 (S84) , updates the 
onboard database .23 (S85) and when an update unnecessary- 
message ABORT is received from the ground equipment la-lc 
(S84) , terminates the onboard data updating process (S85) . 
As a result, since transmission of updating data is 
cancelled when the version of the updating data is the 
same, useless data transmission can be controlled. 

[0038] 

[Effect of the invention] 

As stated above, in the ground equipment or onboard 
equipment according -to the invention a large quantity of 
data can be transmitted with a timing which does not affect 
maintaining the safety of the train control by determining 
the conditions under which the safety of the train control 
can be maintained on the basis of the urgency of the data 
and information on the train position. It is also possible 
to carry out data version processing and control the 
transmission of useless information. Thus, a train control 
device is proposed which can improve crew exchange and 
passenger service by transmitting a large amount of data 
such as schedule data and various service information 
recorded in the ground equipment to the onboard equipment . 

[Detailed description of the figures] 

[Figure 1] is a diagram showing the complete structure of 
the train control device according to the invention. 
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[Figure 2J is a block diagram of the ground equipment from 
Fig. 1 

[Figure 3] is a block diagram of the onboard equipment from 
Fig. 1 

[Figure 4] is a diagram showing a first embodiment of the 
invention 

[Figure 5] is a diagram showing a second embodiment of the 
invention 

[Figure 6] is a diagram showing a third embodiment of the 
invention 

[Figure 7] is a diagram showing a fourth embodiment of the 
invention 

[Figure 8] is a diagram showing a fifth embodiment of the 
invention 

[Figure 9] is a diagram showing a sixth embodiment of the 
invention 

[Reference list] 



T Train 

la,lb,lc Ground equipment 

2a, 2b, 2c Onboard equipment 

11 Ground processor 

12 Ground wireless station 

21 Onboard processor 

22 Onboard wireless station 

23 Onboard database 
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* 

[Figure 1] 
[Figure 2] 
[Figure 3] 
[Figure 4] 

Ground equipment la-lc 

SI: The ground processor reads out required data to the 

memory section and prepares updating data DATA 

S2 : It is confirmed whether the train having the 

transmission source has arrived at the station 

S3: Train has arrived at the station 

S4 : Updating data is transmitted 

Onboard equipment 2a -2c 

S5: Updating data received 

S6: Updating data recorded in memory section and updates 
onboard database . 

[Figure 5] 

Ground equipment la-lc 

S12: updating data transmission request message is received 
S13 : the data required are read out from the ground 
database to the memory section and updating data is 
prepared 

S14 : updating data is transmitted 
Onboard equipment 2a-2c 

S10: updating data transmission request message is prepared 
Sll: updating data transmission request message is 
transmitted 

S15: updating data is received 

S16: updating data is recorded in memory section and 
updates onboard database 
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[Figure 6] 

Ground equipment la-lc 

S21: data required from ground database is read out to 
memory section and updating data prepared 

S22: the conditions for being able to receive updating data 
are determined on the basis of the track situation of the 
train, trouble information and the path allocation 
situation 

S23 : condition is satisfied 

S24 : updating data is transmitted 

Onboard equipment 2a-2c 
S25: updating data received 

S26: updating data recorded in memory section and updates 
onboard database 

[Figure 7] 

Ground equipment la-lc 

S31: data required from ground database is read out to 
memory section and updating data prepared 

S32: an updating data transmission preliminary announcement 
message is prepared 

S33: the updating data transmission preliminary 

announcement message is transmitted 

S43: receives unable -to- receive message 

S4 3: terminates onboard data updating process 

S45: receives ready- to-receive message or updating data 

preliminary announcement message 

S4 6: transmits updating data 

Onboard equipment 2a- 2c 

S34: updating data transmission preliminary announcement 
message received 

S35: determines the condition for being ready to receive 
updating data on the basis of the distance to the stopping 
target position 

S36: condition is not satisfied 
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S39: prepares an- unable-to-recfeive message 
S40: transmits an unable- to-receive message 

S41: determines the condition for being able to receive 

updating data on the basis of the distance up to the 

stopprng target position 

S42: condition is satisfied 

S37: prepares ready- to-receive message 

S38: transmits ready-to-receive message 

S47: receives updating data 

S48: records updating data in memory section and updates 
onboard database 

[Figure 8] 

Ground equipment la-lc 

S51: Reads out data required from ground database and 
prepares updating data 

S52 : Prepares updating data preliminary announcement 
message with urgency Pd attached 

S53 : Transmits updating data preliminary announcement 
message 

S63: Receives unable-to-receive message 

S64 : terminates onboard data updating process 

S65: Receives ready-to-receive message or updating data 

transmission request message 

S66: Transmits updating data 

Onboard equipment 2a- 2c 

S54 : Receives updating data preliminary announcement 
message 

S55: Investigates urgency Pc of processing carried out in 
onboard processor 

S59: Prepares ready-to-receive message 
S60: Transmits ready-to-receive message 

S61: Investigates urgency Pc of processing carried out in 
onboard processor 

S57: Prepares ready-to-receive message 
S58: Transmits ready-to-receive message 
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S67: Receives updating data 

S68: Records updating data in memory section and updates 
onboard database 

[Figure 9] 

Ground equipment la-lc 

S73: receives updating data transmission request message 
S74: reads out latest version number Vc recorded in ground 
database 

S78: prepares update unnecessary message 
S79: transmits update unnecessary message 

S76: reads out required data from ground database into 

memory section and prepares updating data 

S81: outputs error message to input/output, section 

S77: transmits updating data 

Onboard equipment 2a- 2c 

S71: prepares updating data transmission request message to 
which is attached the version number Vc of the updating 
data 

S72: transmits updating data transmission request message 

S82 : receives update unnecessary message 

S83: terminates onboard data updating process 

S84: receives updating data 

S85: records updating data in memory section and updates 
onboard database 



